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ABSTRACT 

.. ♦ . % partifcipating 4n these class activities, students 
will acguire mathematical skills and at the same time learn about 
aging. Topics related to aging are often quantitative, and therefore, 
subject to mathematical analysis and procedures.* The activities, 
which contain teacher suggestions and all* student handouts, deal with^ 
seven topics. In the first activity, "Graying of Amer:$ca," students 
extract <3ata from a graph of U.S. population , growth to solve problems 
whidHfc illustrate changes in ^he age structure of society as they and 
their parents grow older. "Life .Expectancy" is the topic. of the 
second activity. Students use actuarial data , to' compute the 
probability of surviving a .gi\76n number of years beyond a certain / 
age. In the third activity, "Compound Interest and" Population 
Growth," students gain Jtosight into pofpulation growth by working 
through a problem ^invo^^ compound interest and then applying, the 
same mathematical conSptsMio a problem involving birthrates '^d 
d^eathrates. The/foutth activity dea>s with '"Changing Age Structure - 
and Implications," Using bar graphs and mathdmaticarl skills, students 
estimate by age groups the pjoportion of people in society who are 
economically producti-ve compared- to those who are primarily consumers' 
ff -goods and^ervicds, The last three activities deal with social 
security. Students compete the .amount a typical worker can expect to 
pay into social security and the amount he or she can expect to 
r?eceive during retirement. They^a^so write a computer program to c- 
estimate 1978 -revenues artd expenditures. {'Author/RM) 
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iriTRODUCTlOfl 



The te'aclTing of mathematics is generally aimed at' helping students 
understand mathematical concepts and procedures and developing skills they 
can use to solve problems. Because the' emphasis is on jirocess,. the specific 
comtent of problems Is ususally inci'dental. Students can be taught concepts 
and skills relating to fractions whether the problem crf^ls for dividing a 
cake into servings, divi-ding a dollar into coins, or establishing voting 
districts accarding to population. To put it another way, once the -skills 
for uv'ng .fraction's have been mastered they can be used by a:^' caterer, a. 
cashier^,' a politician or anyone els.e who has the iieed to dividfe anything 
Into equivalent parts. Since the content of mathematical*' prob] ems is secon-^ 
dary to process, any subject which is quantitative in rrature can serve as a* 
focus fjor mathematics instruction. 

Topics related to aging, are often quantitative, and thepefore subject 
to mathematical analysis and procedures- Such matters as life expectancy, 
changing age distribution bf the^soci^ty and financing of pension programs 
are jiXst a few of* the m^ny age-r^latecl topics that are mathematical* in. 
nature.' These arg among the topics dealt with in the seven math activities^ 
of this unit; - . 

The activities are not intended to comp^rise a Single u^nit. Each activ- 
ity may tie used independently,^ The activities are designed for use Jn^fhe 
context of different courses w>th students of varying levels of mathematical 
understanding and skill. Any teacher considering u.sing this material should 
review the table below. The-teacher should also closely examin^ the lesspns 
to determj\ne which activities are most suitable for the specific course and 
types of students. involved. Together the activities involve a wide variety 
of concepts and. skills, and they deal with a variety of issues related to 
agi.ng. . - w 



ACTIVITY 
r. ^ GRAYING OF AMERICA 

2.' LIFE EXPECTANCY 



CONTENT RELATED TO AGING 



Changing age structure, 
4mpact on society 



Changing life expectancy 
at different ages • 



MATH SKILLS 



Interpret graph, use cal-' 
culator for percentage 
problems 

Use actuarial data, com- 
pute mean, 'and standard 
deviation on normal dis- 
tribution curved 



J- 



ACTIVITY 



CONTENT RELATE TO AfeiNG 



MATH SKILLS 



) 



3. COMPOUND INTEREST 
AND POPULATION 
GROWTH 



4. CHANGING AGE 
STRUCTURE AND 
IMPLICATIONS' 



SOCIAL SECURITY 
AND YOU 



estimating social 
security^:expendi- 

TURES ' 



CAN WE AFFORD 
SOCIAL SECURITY? 



"Application of concepts 
learned in computings - 
tompound interest vate 
.to birth- and dea'thrates 

o 

Effects of changing age 
structure. on the. economy 
and. Social Security 
System 

S.ocial' Security System 
and what a .worker pays 
i n and .gets 

Social Security Systejn 
and compute rising 
Social Security expendi- 
tures 

Difficulties faced by 
Social Security because, 
of demographic and ^ 
economic factocs^^ 



Compute interest "End 
birth- and deathrates 
using log tables, pocket 
calculartors or a computer 

Use bar gr^^hs, compute 
ratios 



Compute additio)i, $ub- 
traction, mul t>piication 
and 3i vision 

Inter;ppet graph,' compute 
advanced multiplication 



\ 



Write 'compute'r program to 
estimate 1978 revenues^ 
and expenditure? , 



' Teachiag these lessons involves discussing the ""issues involved, not 
simply learning ^he '^mathematical procedures for analyzing the problems. 
Thus students can rrpt only increase their math skills, but see t^he relevanfe 
of these skilV§ to real life issues;* } 
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• /ICTNITY 1: CmmG Of A^mA / 

Overview : ^ ^ ' ' \ 

vj? "Working from ^a'l^rgraph - of United States population growth, students ' 
extraot the necessary data to solve problems which illustrate changes in the 
a^e structure of society as they a'nd their parents grow^older. discussion 
of the problems en^hasizes' the impact of the changing' age structure on • 
society now antl in the future. • • 

• ' • 

Objectives;. • - ' .' ' ' ~ . 

^~ — • ■•■>,■. 

At the conclusion of-this activity students will be better able tor 

> * 

"1. loterjpret graph and extract dataf needed to solve mathemati- 
cal prQblems. • ^ \ ^ 

2. Solve mathemat^^cal pr6blenis involving advanced skills, of 
^ addition, subtraction, multiplication and division. 

3. Use a calculator to solve peF^centage. problems. ; . 

4. Describe specific changes taking place in the age structure * * 
of society, ' ' - , 

( ' ■ • ' 

. 5, Identify specif ic > ways in which changing age. structure may ' 
influence society during their lifetimes'/ 

\' ' ' o 

Materials needed: * ' i 



For each student: % * 

C 

a. Handout #1-1: "U.S. Population Over and Under Age 
Sixty-five, 1880 Through 1970 and Projected to 2030" 



b. Handout. #1-2: "Wh^re Have All th.e Babies Gone?" 
V c. Handout #1-3: "Population Growth Assignment" 
, d. Calculators 



j^.or' the teacher: \. ^ . 

a. Transparency copy of Handout #1-1 

b. Overhead projector and screen 



Advance preparration : 

>lake copies of Handout^ #1-1, 1-2 ahd l-3yfor each student • 
Make -transparency copy of Handout #1-1. 

Setup overhead transparency machine and screeii (both Day 1 and 2) »^ 

E,st1mated teaching time : 
2 class^ periods 

Guidelines,- day 1 : " " • 

^ - /. ■ 

1. Distribute copies of Handout #1-1, "b>.S^opu1 ation Over and 

. ' ■ Under Age Sixty-five.« . ," to all. students. 

2. Project transparency copy of Handout #1-1. . 

' * w ; . 

3. To check students' understanding o'f the graph, ask individual 
students to -answer the following questions: 

a. -What was the total popii-lation 0f the U.S. in 1880, 19?0^n'd 
1975? • - • • ' 

* • 4 

Appv^oximately mittianj -12? ftdllion; 21Z millio^n. ' » * • 
\ • 

How jjHich is the under sixty-five population expected to grc 
between. 1970 anb 2000? X ■ 

* ^ From approximately 185 ^million ta? 238 'million, a growih of 

' about S3 million^* « . * » 

' c, ^How much is the over sixty-five .population expected to grow 
\ ^ between 2000 .and 2030? 

From approximately 30 million to 45 million, a growth of 
^""about "is million, in spite of general decline'- of ,total 
' " . '^pUlation in the same" period. ' , ; * 

4. In ordir to be sure that a\) students, know how to readVthe^ 
graph;^take time to\exf>1afn, or -have students Explain, how 
eacft^nswer to the above questions was obtained. ^ - > 



'5". Ask students what wf 11 happen to the av^age age' of the U.S. 
population between 1880 and 2030. 

^ As the percentage of older people' increases^ the average age 

' of the population will, increase* ) 

6\ DlstJ^.ibute copi)ps of Handout #1-2, "Where l^ve All the Babies 
Gone?"' Students should read the handout and discuss ^briefly 
the question at the end. 

; T. Disrtribute copies of Handout #1-3, "Population Growth Assign- 
ment," ancl have students individually sol ve' the-problems. 

8. CoTlect the complet^d assignments. 

Guidelines, day"2 : ^ . 

9. Project the transparency ^opy of Handout #1-1, . 

10. Demonstrate, or a^k individijal students to demonstrate, how 
* to solve the problems on Handout M-3, talcing time to answer 

questions for students who^ don't understand the process* 

m Answers: . • • 

*a. Toi^l apprjDximate population of the U*S, 

* * • 

200Si 262 million ' ^ 

2030^' 260 million . \ . 

, N 

b. Estimated population over sixty- fii^e^ 

' . * • ' ; V • ' ' ' 

200S' 30 million . 
2030: 45 million 



c. Percentage of population oyer sixty^fiye 

39J 
262 



2^5: ^LJ'^ U\l% ' ^ 



2030^ il. =^ 17.1% ^ 
260^ 



Ask the .'students: » How might the "Gr»aying of Amferica" affect 
the future of society in te'nns of each of the following . 
-areas? (It is,.not necessary to try no identify all the 
implications, '-but, simply Jo help stude/tts see that there will 
be. many implication's that .might affect them.) 

a. • Employment 

* • , 

'Unless people work longer, there Dill he fewer workdrP*^ 
to supply society's needs. This could mean decrease in 
unentploxfnent _and, higher wages because of a scarcity of 
workers. However, this coul'd also 'increase inflation. 

b'. Retirement and pensions 

*■ _ , ^ ' • 

With .more retired people^ the totals outlay for pensions 
and other retirement benefits will increas^ while there 

will be fewer workers paying into retirement systems. 

This ^ could put di strain on Social Security and other- 

. pension prjograms.^ i ^ 

'* ' < " * ' ' 

c- Advertising and marketing" . 

» 

Industry and 'business will have to shift toward produc- 
" tion of goods andjservices to meet the -wants and needs of 
older, people ' ar3 reduce production of good's for the 
J young.- Specific hxamples, such as baby foods, children's 
clothing, toys or motorcycles will help students to visu- 
alize the kinds of adjustments that might have to be 
rhade. ' ' . 

d. Go.vernm'enf ' ' , 

Politicians will probably respond to a growing consti- 
tuency of older peddle by expanding programs and services 
to older people. With relatively fewer children of 
school agq, the proportion of tax money devoted to public 
■ education and- other services for youth may decline as 
programs /br older people expand. , 
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Han^ut n-Z: Where Have All the Babie^s Gone? - 



When George Washington' was President in the late 1700s' -the average 
|)erson In the United .States wa^ 'sixteen years old. There, were several 
reasons for. such a young population. Most immigrants to America tended to 
be^younger people. Life expectancy was much lower than it Is today, and 

families generally were larger^ , ' * / 

• ' . "~ . . * • 

' - • • ' ■ 

Since the eightee'ntb^cenlurj^, the* trend has been toward fewer births 
and longer life expectancy. Thus by\the middle 19^05," the average "age of 

• ♦ * '''' 

Americans iiad climbed tq. about thirty, and it is expected to continue to 

climb in the decades ahead.^ Through the nineteenth and twentieth centuries 
• • ^. < ' 

the birthrate has beeft in constant decline except for ohe important break in 

^ . . • ' ^ ^ * ^ 

the pattern. In the ye^rs following World War II (the late 1940s and 1950s)' 

large families pac^ a^^ln became- popular and the birthrate climbed sharply. 

This "baby boom" produced a bulge in the ag^ structure of society- which is 

» ■ > t 

e' * * ♦ 

Still affecting usr'and will continue to do so for many years tO' come. * . 

•» ♦ 

, .Yesterday's "babyboom" has now become a l^ulge tn the proportion of 
young adults and , middle-aged people. Soon after the turn of the ceniury the'' 
"baby boom" will becpme a "senior boom" as the babies of < the 1940s and 
become the elders of tomorrow. \Currently th€ birthrate is again declining 
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^an^ life expectancy continues to^climb as more medical, advances are made. 
lk% a society, and as 4ndivictuals, we are- be^om^ng older as w'e Hoye'toward 
' ifie tw€7ity-first»eentyry. . ' . 



' Question for gort^f deration : * ' ; ^ ' . 

How ^ does' the.' graph 'showing "U.S. ^Popu^ation^ Over ''and Under Age . 
Sixl^y-five" reflect^ what you have read, above? . \ ' ^ , 
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■ Handput #1-3: Population Growth Asslghnfent 

Using the grapl>> Handout #1-1, "U.S. Population Over kn^ 'Uhd5r Age, 

' •* ' 1 ' ' ' ^ ' 

Sixty-f1ve," solve the following, proMems: ^ • ' 

/ ' L Estimate the total population of the U.S. for th.e years 2005 ' 
and 2030. ^ 

. 2. ES'timate the population over jige sj-xtyH^fve for the year? 
2005 and 2030. ' ■ 

3. Calculate the percent of population over sixty-five -for the 
y-ears 2005 and 2030. ^ ^ ' ■ 



c 



0 



ERIC 



T€/lCWriC 4MD 

L€/iRniriG ■ ' 

/«0UT4GinG ■ ^ 

H<C48mV-TOWn€ SCHOOI. /iCTOn, M/I Otr^O (617)26^ 8773. 




m 




ERIC 



.. -4CTIVIITY 2: Mf€ €XP€CMriCY."4 



Overview:. 



Studlnfs use actuarial data to commite the. probability of surviving a 
.given number of years beyond a cectai«fflfg^e. - They co'mpute the ifiea-rf and 
standard "deviations of the distribiJtion of a life expectancy curve; Then 
the^y use these deviations tp cbmputi the- probability that'eadh member of a 
-marrieM coiTple survive a ^verf^numlJisr !of years .beyond jWreir- seventieth 
•birthday. The activity fxrovide-s experience tn working with, statistical 
data, 'a nohnal distribution. curved mean and standard deviations. '^The activ-.. 
ity also niilistrates that women in general live longer than men' and that 
this imbalance- of thje-s^xes poses .rertain problems for older people and for 
society. ■ ^ - 



Objectives: 



At the conclusion of this activity students will be better able tou 

1. Solve problems invoHing s.tatisticaT data, distributloTi 
curves and statistical deviations. 

2. Explain how analysis of statist'ical data orTYlTe expectancy 
can ba used in planning for the future. \ 

3/ Explain how life expectancy for- subgroups changes with age. ^ . 

/ ' - ^ ^ . ^ 

4. ' Describe social problems that exist now or may cleveTop.in the 
future as a result of the-<liffef:ences in Tife expectancy for 
- males and females^ /^'T^ 



Material s ^needed : ' 
For each student: 
a. 



Handout #2-1:, "Expectation. 'of Life^-at Various'Ages in the 
United States (1974 data)" 



b. 

c' 



Handout #2-2: "Life Expectancy -Worksheet" 
Normal di-stri buti on table • 

; ■ - ■ 



? 



2-1 



Advance preparation : 
^ * ' *^ * - 

Make cppies of Handouts #2-1 and ^1-1 for each student/ 

* Estimated teaching time : { 

2 c1as;j periods ' • / 



1. Write the foHpwing terms on the cTialkboard and define them 
for students. ■ • 



^ Guidelines, day 1 ; 

7\ 



< a. Life span: the average ^ length ,of life- for a given 
species (for^ emmple, ninety days for house flies, * 
twelve to fourteen years for 'dogs, seventy 'years for 
^ elephants) . : . ^ 

b. ^ Longevity: actual length of, art individual life (term 
implies long life}* 

f C. Life expectancy: the average age to which a" particular 
, ^ category of peqple can. he expected to live* For example 

" newborn males in 1974 had a life expectancy of 68.2 years 
* while newborn females had a life expectancy of 75.9 

' , * years.' Life expectancy can al^o be stated as the 'numbe^ 
^ S ' of remaining years a person may be expected to live. \ 

. , , ^ forty-year-old man - may be expected to live 32*2 more 

V ' years.- A f or ty-y earmold woman mag be expected to live 

38.S fnore years. ^ ' 

, , Z. Explain that, in a sense, life expectancy increases as people 
grow older. For example;' seventy-year-old men in '19M had^ 
already- lived beyond the average life expectancy for males' o.f 
Htheir generation*, yet having survived that long they cj^uld 
expect to live an average of 10.7 more years. Similarly, 
X seventy-year-old women in 1974 could expect to Uve an 

average of 13.9 more years. ' . ^ , 

3, Ask students to identify- other ways of categorizing people 
besides male and female for -which it. might be possible? to* 
establish different statistical averages* for life -expectancy . 
Facters might include: 

a. race or ethnicity: . Many racial and ethnic minorities 
' ^have shorter life expectancy than the American population 
^ as .a whole, including Blacks, Chicanes and Native 

Americans* 

)' • ■ ■ . / 
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15 




*b, gjecupation: Farmers generally livd' longer than factory 
thrkers* ' . 

c /* ^ health habits: Smokers, people who overeat and ''heavy 
» drinkers all have'lower average life expectancies* 

\d. \ year of birth: Life expectancy for people bom in 1900 
. was only about forty-^seven years, bvkr^<the average baby ^ 
born tojday can- be expected to live more than- seventy ^ 



y^rs. 



''^^^^^j^ Ask ^ how statistical information about^ life expectancy for 
. \.ai:jouS subgroups might be useful an,d whom, 

life" insurance companies need this information - to set 
pr^frfuwi^ and anticipate future payments of benefits. This 
infqrmaticM is nlt^r}^ yia^A^A by private industries for planning- 
pMsiop programs and by government in planning for social 
' securzty and services for older persons^ 



te copies of Handout #2-1: "Expectation of* Life at 
Ages in^*he United States (1974 data)," and'Handout 
"Life. Expectancy Worksheet," - ^ 

Check to see lhat 411 studentis understand the table on Handn, 
out #2-1 and that ihey understand the problems they. are ^ 
soMa on the worksheet. 





fNpi^ that this assignment assumes that- students have-/the 
necessary skijls for working out solutions to the problems- 
If not, further instruction is needed.) " ^ 



Have students work through the problem ir(di vidually. If done 
V in c'^ass, provide h^lp as needed, . and^ collect the completed 
;^ssignments. fif done ^^^nbmework, set a dat^ for assignments 
to be turned in.. \. ' / 



Guidelines', day 2: * *. 

■ ■ • ■ — ' » 

8. After assignments have been collected, demonstrate the 
.followinj^ solutions on the chalkboard taking time to answer 
• questions and explain the processes. 



SolljtlortS to worksheet problems : 



la. Seventy-^ y earmold man's exp'ectanoy distribution. 




,1/86 table to'eompute mean ^ 70 10*7 = 80*7 years' 
To compute Btandardri^iaiion: , . . 

(1) , ' Draw normal i^urve. {as nbove) . 

(2) hffirk'dff B area of *049 at far left to indicate one tail 
of the distriSution, from 'age 70 to 71. From ^ normal 
probability table^ Z far B area of .049 is 1.55. v , • 



(3) Label mean 80. 7. 



(4) Using Normxl Distribution Table Z values 

z 



I 

.5 - .0i9 =. .451 
Book up Z value for 



= 1 



655 . 



This gives the number of. standard deviations front 
age ?1 to 80.7 (-mean). 

1.55 (y = 10.? - 1 or 9.7 ' 



(y •= 5 .8B years 



•2-4 



-J 



la. Sev^ty^yeav^old loomcm's expectancy distribution. 
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B area. = .047 \ 








Mean: 70 ^ 


= 53-5 i/ears 







standard deviatiaji: ^ ' ^ ;> 

(1) '^Drau) normal curve (as above)* ^ ^ ^ 

Mark'off B drea of ^047 at far left to indicate 
distribution from 70 to -71* 

* (3)^ Babel mean 83. 9i ' , 

• ^(^) Using Normal Distribution Table Z values 
* 

.5 - .047 = .453«b^ • , 

I- 

Z /(?r .453 =^ 1*675 ♦ 

2.575 c = 25.5 - 2 = 22.5 

* 0^ = 12.9 = 7.702 years ^ 
J7675 

2a. for a seventy- five-year- old man: 

" .Z ,80 .7-75 

6.26 jor Z = 91, this Z Qovvesponds to a B 
» avea of 'l^lf^- ■ So probability a man is alive at seventy- 
x\ five = .8186 

♦ 

For a seventy- five-y earmold woman: * ^ 

** * 

Z = 83.9-75 , ' . 

7.~82 ov Z = 1.14, this 2 oorvespondenbe to a B 
. area of \l27l '. So probability woman is alive at seventy- 

five = .8729 ' • ' < 

/ Probability that both are alive at seventy-fiv^ is 

( .818S) ( .8729) = .725 , ■ 
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IS 



Probability tha^ woman is- alive and husband is dead when woman is 
seveni^- five ^^(,8729) (1^.8186)^-' (.8729) (.1814) = ^58 



Ask students what' practical imp! ifcaiions' they see for individuals 
and for society in the solutions to these abstract problems. 

Students should recognize the extreme imbalana^ of females to 
males in the population of elderltf people. ^ Many ot^er widows have 
traditionally depended heavily on their husbands for financial 
support*. -The cu7*rent movbment toward equal rights for women and 
the entry of more wope^ inho full-time careers may change the pat^ 
term in^ uears to come. Until now,^ however, the paid work force . 
has been male dominated, and Social Security and retirement bene-- 
fits 'have been linked to the husband^ s earnings ris^hpr .than the 
wife's* It is not Uncommon for a woman to find herself without 
any regular' financial support after her husband' s death except, 
perhaps, for a small moniMy Social Security benefit check. * The 
hypothetical problem assigned to students (Handout #2-2, Question 
^> assumes that the husband and wipe were the same lage when they 
married. Stildents may suggest that the problem of widowhood could 
be alleviated^ if women married , younger m^* This hypothetical my 
out may seem'' workable in the classroom, but in fact our society 
Qperates^ in the opposite direction* On the average,^ men marry 
women who are about three years^ younger* Since women outlive men 
by an 'Average' of seven y&xrs, this means that women who marry ^ and 
stay m^j^ried to the ^sdme man 'can expect to he widows for an^ aver- 
agd of ten years* Statistically,^ three out of four such wives 
,becom& widows. . . • 



^ - 
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Handout #2^1: 
(1974 dat.aV 



Expectation of Life at Various Ages in*the United States 



From the National Center for Health .Statistics:' 

■ ■ ■ i " •• 

Expectation 



r 
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75 .9 


20 


y 


50.4 


^ 57.5 


40 




J 

' 32. 2«^^ 


38.5 


.45'' 




27.9" : 


33.9 


50- 




■ , 23.8 


1 

29.5 


55 




19.9 


25.3 


60 




i6.5 


21.3 


56 • . 


^ ^ 


'13-, 4 


1V5 


,70 




■ID. 7 


13.9 • 
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Definition! Expectation is the average r)umber of years of life remaining. 



Information frjDin the John Hancock 'Insurance Company: 



r ^ 



!• 'A seventy-year-old man has a .9S1 probability of -living at least 
one additional year. ^ - * - ^ 



2. A seventy-year-old woman Kas a .953 prpbabiliy of l.iving at least 
(one addi1:ional year* 



> 
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Handout #2-2: Life Expectancy Worksheet ' , 



V 



1* Using the information provided in, tti^ t^able on Handout #6-1, conlpute the 
mean (A) and standard deviatioX^^ { for the expectancy distributions 
, -for (a) seventy-year-old men anct^^b) seventy-year-did women. ' Assume 
that life expectancy is normally distributed. * ^ ' , 



0 



2. a. calculate the probability that a seventy-year-old man and ^>iis 
seventy-year-old wife will both Celebrate their seventy-fifth^ birth- 
days. ' ' • ' , 



/b. ' Calculate th^e probability that the wofian\ill be a widow when she is 
seventy^ five.- - ' :^ 



r 
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/1CTNIW3:COMPOUMD iriT€R€ST 
■V /1I1D POPUL/lTIOn GROWTH-.' 

* ♦ ' » 

* I 

Overview : , - ^ 

•Students gain Insight "into population growth by^^rking through 
problem involving compoun,dn*ntprest and then applying the same mathematical 
concepts *to a problem involving birthrates -and deathrates. Ih'rst the stu- 
dents analyze a tabl^ of savings showing the annual growth oVer five years 
of compoundiRg interest at a gtven rate, using pocket calculators or loga- 

*riti»m tables. -{The 'problem may also be done using a digital computer.) 

rThey then construct a similar table for -estimating popula;^i on growth and 
rate o-f popultition growth for. a given number of years. 

Objectives : • . 

At the conclusion of this activity students will be better able to: 

f 

1. Solve complex problems involving compounding growth. 

2. /Transfer advanced mathematical concepts 4nd skills from one 

of problem to another, 

. - 3. Explain how knowledge of birthrates ^and deathrates can be 
» . used to predict futuce population. 

Materials needed : . ^ 

For each student: . . ^ 

^ a. Handout #3-1: "Computing Compound InteVest" , 

b. ^ Calculators for'logarithm tables ■ ^ 

Foir the teacher: * > 

a. " Tranaparejicy #3-1, ''Computing Compound Interest" 

b. Transparency #3-2»^"U.S. Population: Two- vs. Three-C)iild 
Family* . - . ^ ^ ^ 



C; Trans[)arency #3-3, "World Birth and Death .Rates (Es'tlmated) " 
d. Overhead projector and screen 



Advance preparation : ^ ' ' 

Prep^ire copies of Transparencies #3-1,. #3-2 and #3-3. 
• Make copies of Handout #;j-l fdr each student. 
^Set up overtread projector and screen for days one and two,v 

Estimated teaching time ; . ' " 

2 class periods * . ' . " • 

- Guidelines, deiy 1 ; 

~ / ^ , 

!• . Project Transparency #3-1 and distribute copies^ of Handout 

#3-,l to all students. „ ' ^ ' . • ^ 

2. Review the ctomputations' in Part A of Handout #3-1 if using 
calculators, l^r Part B"7f using logarithm tables. (If using 
a digital computer, ^a program would have to be developed.) 

3. Ask students to identify the three es-sential factors /^hat 
, must be known 4n order to solve this type of problem involv- 
ing compound growth. Write ^fe- factors on the chalkboard. 
The factors, involved are: 

3- The , original amount (inithis case the original ^ amount ^of 
principal) ' v 

D. The rate at which grgwth occurs (-in thie caBe. ccrnpotmi 
- * interest rate) , * • , 

, , c. The number of compounding periods ^ * 

4\ Project Transpareticy #3-2, "U.S. Population: Two- vs. Three- 
Child Family."^ P^sk whether ^the same thfee factors can be 
applied to a problem projecting population growth. 

Students should be able to recognize that the graph illus- 
trates the sdme factors: 

r 

a*. The original amount (population in 1870)^ 

b. fhe rate at which growth occurs (illustrated by the 
curves f6r two-- and tliree-child families), and 

, C. jhe number of compounding periods (in this case the 
decades from 1870 to 2070)* 

3-2 ^ 

23 . • : • 
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5, ''Ask whether It is possible from tKfs' gt'gph (an- 'exponential 
ctSrve obtained at constant_growth rate) to obtain the, actual 
» growth r^ites for two- and three-chi^d famil^ies. ' - % 

The actual growth rate can be * obtair^ed from this graph, 
since both changes ^ in the mrtality ; am^ tmmigration ^ rates 
. ^mre taken into account* ... 

, 6. Ask'students to estimate >what -the population will be when 
^ they reach' age forty, then 3gfc^sixty-fi ve, according to two- 

• child family and three-child family rates ^f growth. Students 
should locate these points on the graph arvd report back^^to 
the class. ^ ' - • * ^ 

Students should recognize that future population will depend 
heavily on the, size. of families. An average increase of orie 
, child per family will dra,sticalZy change th& population of ^ 
• the ^United States within their own lifetimes* It might be 

" '* V noted' that , in recent years the birthrate has^ been declining 
and that the ^United States has been moving closer to^ the two- 
. child family rate, but there is no assurance that this will 
-continue* • * ' * ^ . 

7. ' Hold an open discussioo on the difference it might make, to 

tri^e United States (and ta the students personaHy) if we 
» ■ become a nation pf 300~mTT-lion, 500 million- or 700 million 
■ ■ people in the twenty-first century. Atk how constant analy- 
sis of growth rates and population projections might help the 
xountry to make lon-g-range\plans, for the- future.' Show how 
X- ■ the 'mathematical skills and principles involved in this 
' lesson have, practical uses-for society. ; 

Guidelines / day^ : ' ^ ' • 

8. Project Transparency #3-3, "WoVld Birth and.Dea^h Rates 
(Estimated)."" Ask students how the growth rate of a popula- 

• tion cotMd be determined. Students should recognize that the 
rate of growth, or "natural increase," can be determined by 
measuring the difference between the, Uirthrate and deathrate. 

9. Demonstrate (or have a student demonstrate) on the chalkboard 
how to determine the rate of growth ih 1975 ^for ' developed 
countries. i 



Solution is: 17.0 - 9.2^ = .0078 or .78% 
■ ■ 2000 



L 
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'1*0* Present^ the following problem to the class aod have eactr^-' 

^student work on it individually. 

• « %. * t 

Problem: Assume 'the population'of the United States was 
- 200 mil Hon 1n 1975 (actually, it was slightly higher) 

and that the gP4)wth rate Would continue indefinitely at 
.78% (the rate of growth -for developed countries' . in 
1975) .' Compute- the" populatiorr in the year- 2000. 

9 

Solution using -Compound interest formula: 
A = 200,000, 0'OOd + .0078)^^ 
k = 2 X 10^(1 + .0078)^^ ■ - ■ 

' ■ log A = log (2- x 10^) + 25 (log 1.0078) 
log A = 8.Z(J10 + 25( .0034) . 
\ log A = 8.3010 -h ,0850 " ' - ; 
log A = 8.3860 

A = 2.432^ X 10^^ * 




/ Variations on ^e problem might be to graph the population at-^ 
five-. 01^ ten-year intervals or to plot ^the same curve" for 
different growth rates. ■ ' ^ 

\ - 

11. CoTlect papers when completed, and *deftonstr?te the sotution 
to the [i|roblem on the chalkboard, answering any Questions 
students have about the^ pr<)cess. 





handout #3-i>: Computtng Compound Interest 



!• ^Using calculators: table ^showing principal on an Initial Investment of 
' $1000 when this 'investment is compo^jnded at S% per year for 5 years. 



A = P + PRT 



A = Jmount 
■ 'P = Principal 
Prt = Interest 



YEAR 



PRINCIPAL 



INTEREST 



AMOUNT 



1 . 


K)00'" 


1000 X .05 X 1 '= 50 


1050 


/ 

♦ * 


- 2 . 


1050 


1050 X .05 X 1V52.5 


4102.50 


3 


1102.5 


1102.5 X .05 X. i =,55.13 ' 


1157.-63 


4 


1157.63 • 


1157.63 X .05 X 1 = 57.88 


1215.51 




12(5.51 


'1215.51 X .05 X 1 = 60.7/r 


1276.27 







Usihg jog tables: principal' after 5 years computed using the compound 
interest formula. , * 

. . ^ ; . . . # 

A = P(l + r)t^ , ^ 
A = 1000(1 + .05)5 
In A = In lOOO + 5(1 n 1.05) ' ' . 

Vn A = 6.9077 + 5(.04B79) 

In A = 7.1565 ^' . ' ' * ' 

A = 1276.2 I ■ ■ ' • . ' . • 
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, ' CpMPUTINC COMCpUNb INTEREST 

* A 



A * Using qalculator : 



V 



YEAR 



PRINCIPAL 



ttrrtR'fesT 



AMOUNT (A) 



1 


1000 . 

* * 


1 000 X . 05 X 1 = 50 ^ 


1050 r 


2 


> 

,1050 . • 


'- 

1,050 X .Q5 X 1 = 52. 5 '' 


1102. 50 ' 


3 


1102i'5 ■ 


ir02. 5i^x .05 X 1 = 55. 13 _ 


1157.63 


t» 


. - 1157.63 


■1157. $3 X .05.x 1 3 57; 88 


1215.51 


S' 


121S. 5J 


— : — > ^ — 

^ 1215.'51 X .05 X 1 = 60.76 


1276. 27 




•^7 




^ 

• 



B. Using log tables; 



P(r.+ r)*' ' 
A = T^(T +..qs)^ 

In A = In 100Q +y5{ln 1.05) 
• In A = 6.9077 + 5 ('.04879) - 
In A = 7.1565 . - " 
A ="1276.2 
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U.S. POpftATION: TWO- VS. THREE-CHILD FAI^ILY' 



1000 



900 
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700 



600 
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V 




400. Million 2013 



'4 

300 Million 1995 




200 Million 1968 



300 Million 



2015 




1870 
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2000 



< SourcQ: U.S. Bur^u of the Census, Current Population Reports, Series P-25. 
U.S. population passed /ffie>Oa million mark in 1915 and reached 200'hiillion fn 
1968. At the two-chii'dVate, population in 2015 wiirTreadh 300 million. At the 
three-chlid rate population will reach 300 million In thlsnentury and 100 million 
in 2013. (Projections assume swai^ future reduction in mortality and assume 
future Immigration at present levels J , . ' > ^ 
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^ WORLD 'Bl'j^TH AND DEATH RATES 
(ESTIMATED) 

Developed Countries, 
1775 to 1975 
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Population Reference Bureau, Inc., 1754 N Street, N.W., Washington, D.C. 20036 
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/ICTWITY4:Cht/iriGinG /1p€ STRUCTURE 

• Overview ^ ^ • 4^ - 

Using bar guphs and mathematical skills invoTv'^g ratios, students 
estimate by age groups the proportion of people in soci^y who are economi- 
cally^ productive compared 1;o* those who ^re primari-ly consumers of goods and 
iS-ervices. Using projections of the future age distribution of the popula- 
tion,, students see how the changing age structure may affect the economy 
and, more specifically, the Social Security .program. 



Objectrfv^es 

At the conclusfon of this activity students will be better able to: 

1. Interpret bar graphs. ^ 

2. ? Compute ratios. 

'3. Describe expected changes in the age structure of. society and^. 
their implications for the future. 

,4* Explain how the changing age structure of society may affect 
the future of Social Security. 



Materials needed . * 

M For each student*.^ ' . ^ 

-■^^ ' ' ' 

• / a. Handout #4-1: "Age- Str*ucture of the U.S. Population in the 
' Twentieth Century" » 

it ' 

b. • Handout #4-2; "Assignment on Age Distribution" 



c. Calculators ; • , ' ^ 
For" the'teacKer: 

a. .Overhead projector and screen 
^ b: Transparency copy of Handout #4-1 



.JVdvance preparation: - . , ' " 

V ^ — ■ 4 

^ • Set up o^erh6ad projector and screen', , . * 
Make copies of Handouts #4-1 .and and #4-2 for each student. 
Make transparency copy of Handout #4-1. *• [ 

Estimai^ed teaching time : 

2 class periods Mm 

Cutdelines^ day-1 : * * * , 

1. Distribute copies of Handout #4-1, "Age Structure of U.S. 
Population in Twentieth Century." 

Z. Project the transparency copy of Handout #4-1. 

3. Make sure that everyone knows how to read the graph, then 
discus? the following questions. 

a. What nwjjQ/ .change(s) do you "Sire in, tfie age structure of 
* the United States population between the years 1900 and 
^ 2000? ' X 'V 

The key change is that the proportion of younger people 
is declining as the prbpoPtion of older people increases* 
- . * They -should also notice 'the "baby boom" of the IBSO's and 

* . its effect on -the age distribution for 197S ^and 2000\ 
They ^may also notice the significant rise in the ratio, of 
. older %omen to older men. * . - , 



• b. What is happening in ^the , twentieth century that might 
account for 'the?e changes in the age structure of 
. » society? . . ' 

Life expectancy is increasing, largely^ due to medical 
' fxdoances that enable people po live longer. -Since more 
children survive to live a long life, the number and pro- 
portion of people in the higher age groups increase. At 
the -same time, the birthrate has generally heen declining 
except for the '''baby boom" . )period around the 1950s. As 
' these "baby boom"- childr^en mature and a^e, they greatly 
increase the ^number and proportion of older people: 

' ' Important medical advances have also jgreatllj decreased 
ythe^moTtality rate of women in childbirth, and females 

;7 \noti> have' a much higher life expectancy than males. 
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What trend in\the birth/ate is noticeable after the "baby 
boom" of the 

7!he number and pho^rtion of children is in ^ constant 
decline in the graphs for 1970, 1975^ and 2000, 44any 
demographers (population experts) expeci that we will 
reach a state of zero population growth (ZPG) by tJie year 
. 201S. If GO, the biwthrate and d^athrate will be in 
balance and population will remain stable, but with a 
considerably, older population than we , have . now* The 
aiierage age will be approximately f orty, as . compared td 
an average cige of thirty 'in the 1970' s. Approximately 20 
" percent of the population will be over the age of sixty- 

five, compared to about 10 percent in 1975* 
* • . / V . ^ ^ . 

4. Ask students' at what age they think people usually b,ecome 
\ mainly producers Instead of/mainly consumers of *goods and 

services. . ^1- ^ 

Answer^ may vury, but students will probably recognize that 
most ohildreiimnd adolescents are primxrrily consumers depen- ' 
ding on adults to produce goods and services for them. They 
may think of^ people typically beginning their* working careers 
in their upper Heens or as young adults* . - 

5. - Ask students . at what age they think most adults cease to be 

producers, and^become mainly consumers. 

Answers w%ll vjiry, but probably most students will think of 
people retiring during their sixties* 

» • 

' 6. Ask students if consumers are' a '^burden" to society and 
whether there are other ways people, may contribute to society 
besides the production of goods and services. 

Students should recognize that we ^are all producers and 
consumers throughout our lives, that there would be no pro- 
ducliion without consumption* Increased consumption 6f goods 
and services means more job. opportunities and ordinarity a 
decline in unefiployment* They should also recognize that 
people can make -important non-economic contributions to 
^ • society, whether the§ are ''gainfully employed" in the work 
force or not* . * 
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7.^ » Explain that, while there is no way to arbitrarily set a 
precise age at which th,e n)ajdrity of people will begin to be 
primarily producers or cease their working years, demogra- 
phers usually consi'de.r persons aged fifteen to sixty- four as 
the" "econpmically^ productive" segmeTrtv^ the 'population;^ 
They* regard people under- fifteen or ^oVe^ ^^^kfive as 
primarily con$umers'. ^ * 1 , 



Distribute Hafv^ut' #4-2: » "Assignment on 'Age Distribution," 
and ask each stU^nt^ complete the assignment individually. 
(If/done in clasrsj nstead of as homework, help students .as 



► needed without doirig/it for them.) 

Guidelines, day Z \ . • ^ 

transparency of Handout #4-1, 



© 1 




>signments' and demonstrate lor ask individual stu- 
dents to demonstrate}' how to answer the questions in Handout- 
i4-2.. Take time to answer, their questions and check that all 
students understand the pr'oce$s. The answers ^re: 

1. Pvodimvs in'1975 = 55.5% 

2'. Consumeve in 19 f 5 = 34*5% 

, 3. Producers in 2000 = 62*7%. 

4. Consumeve in 2000 = 37*9% 

^ 5. Ratio of ^onemevQ to producers in 1975 = S3 to 100 
(approximately 1 to 2} 

6. Ratio 0^ consumere to producers in 2000 = to 100 
' ^ (approximately 3 t(^ 5) 

' Discuss the questions for consideration- on Handout #4-2. 

# 

1; How might the change in.theVatio of consumers to pro- 
^ , ' ' ducers affect the production and ^stribution of goods 

^ and services in ^the future? 

There Dill be-^ fewer workers to produce and more people, 
(eepeciatly older- people) to consume goods and services* 
This could mean less unemployment and higher wages as the 
, . ' supply of workers shrinks* A relative scarcity of work-- 

ers might also mean higher ikxges and, in turn, higher 
prices for goods* Less emphasis might be placed on pro- 
* duction of goods and sewiicee for youth and move emphasis 
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on meeting the nee4>8 op older people^ Length ,of the 
work day, typical age at retirement^, governmenl^M^venues 
and expefiditures are other areas that might h^^ff acted 
hy the changing^ age structure. 

What special problems fnighf the change in the , age struc-\ 
ture prese'nt for the. Social Security system? 

'Social Security is set up on a ^^pay-^as-you-^o" basis: 
in any given year revenues should be sufficient to <fover * 
expenditures* If the proportion of. workers paying intd^* 
the , system declines and the proportion of retired persons 
receiving benefits, increases, the Social Security i^tem 
could be inyfirymcral trouble^ Social Security taxes 
would have to he increased substantially unless Social 
Security was supported in ^some other way^* In most ^her 
modem industrials nations all people beyond a certain age 
are entitled to' a retirement pen&ion from the g^errment, 
and general revenues are used to support j^hese \ensions\ 
The ^United States program of Social Security zSj^nique 
and relatively conservative in several respe<fts. in the 
United States, Social Security benefits are not provided 
to all retired workers* The benefits ave proportionately, 
smaller, since they are meant only as a supplementary 
income, not as 'a full pension^ Also,* generdU tax^ reven- 
ues are not use^d to stwpopt the program.' In many Euro- 
pean countries^ %t ia-wfi^vncommon for people to rej^re 
with a government pension equal to, or even^ cheater tkan 
the amount ^ earned in their working years* P * 




Age Structure at the U.S". Population In the 20th^ CentJry 



,Age 

75+ 
70-74 
65-69 
60-64 
55-59 
50 -5f 
45-45 
40-4^ 
J5-3< 
30-34 
'25-29 
20-24 
15-19 
10-14 
5-9 
0-4^ 



Age 

75+ 

70-74 

65-69 

60-64 

55-59 

50-54 

45-49 

40-44 

35^39 

30-34 

25-29 

20-24 

15-19 

10-14 
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Z 1900 



_ Male 



- 1970 



_ Male 



0-4 




Female Male 



6 4^.2 0 2 4 6 
Percent' 




Female • Male 




Female _ 



6", 4 2 0 2 4 6 



Percent 



Female 




1975 



Male 



Bom1955-1959| 



*-6 4.2. 0 2-4 6 6 4 2 02 4 6 
P.ercent ' ' fercent 




Female 



I I 



6 4^20 2^46. 
Percent 



Population Reference Bureau-, Inc., 1337 Connp<tiaA:fwe, , N.W., Washingtjsn, D.-C. 20036 
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Handout #4-2: Assignment on Age Distribution 



Use the graph, "Age Structure of the U.S. Population in' the Twentieth 
Century," and your calculator to solve the following problems. Consider 

;))eople iges fifteen to sixty-four as primarily producers. Consider people 
ages zero to fourteen and over sixty-five as primarily consumers. Write 

-your answers' in the spaces provided. . », . • 



-1. 



What percentage of\he population was ma|e up of 
primarily producers in 1975? - ' 



What 'percentage of^the population was made up .of 
primarily consumers. In 197-5? ' 



3, What percentage of the population will be primarily. 



,1 producers In 2000? 



What percentage of the population will be primarily' 
consumers In 2000? 



5, What was ihe ratio of consumers to producers 
in 1975?^ 



What will be .the-r^tio of cpnsumers to producers 
1r> 2000? ' ' 



Consider th^- following questions am^ be prepared to discuss them in 
class- * * • ' ' ' 

.1* How might the change in the ratio of consumers to producers affect 
the production and distribution df goods and services in the' 
future? ' ' , . V ' 

2. What special problems might^the change in the age structure pre- 
t sent for the Social Security System? 
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/1CTNITY5:.SOCML S€CURITY /IMD YOU 



Overview * - • 

Through a filmstrip and discussi-oh . students learn about the Social 
Security $ystem--its history and background, how it functions, and whom it 
serves. They employ a variety of math skills to compute the amount a typi- 
cal worker can expect to -pay into Sox:i'al Security .during his 'working years 
and the total benefits the worker and his wife can expect to receive. duri ng 
retirement. ^ < " ,i 

Objectives , ' • 

At the conclusion of this activity students will be better able to: 

!• Sol'Qe mathematical problem5 involving advanced skills of addi- 
tfon, subtraction, .multiplication and^ division, through use .of 
a calculator. - , * \ 

Z. Describe the Social Security System in terms of its background 
amlTiow it works. ^ > ^ 

3\ ^plain how much a worker can expect' to pay 1n t^^^ocial Secur- 
ity and how much the worker can expect to recigfive in^ benefits. 

« - 

Materials needed: . ' 

* 

For each student: ^^^^^ 

a. Handout "Disca'ssit)n Guide for 'Social Security System*" 

' b. Handou^t #5-2: "Social Securi ty. . .What Wil 1 You' Pay? What Will 
You Get?" 

c. Calculators ' * 
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For tjje teacher: 

a. filmstrip kit: "Social Secur*ity System." ^ An Associai:ed 
Press special report. Two filmstrips with cassettes and 
stu(ly guides. Available from Prentice Hall Media, 150 White 
Plains Road, Tarrytown, New York 10591. 

b. ^ Films trip projector Ind screen . - ' ' . 
' -c. Cass,ette- tape recorder 

Advance preparation : 

Make sufficient copies of Handouts fS-l and for each student 

Obtain, preview and set up-^e filmstrips and cassettes for day 1. 

Estimated teaching time : 

3 class periods ' ^ ' . * ^ . 



Guidel ines, ^day 1 : - ^ . i 

■ • * 

1. * Di^ibute co||ies qp Handout *#5-l, "Discussion Guide for 

'Social Securi^ System. *" Explain that these qu'estions will 
) be discussed after vievKq^^he filmstrips.* • 

2. Project th^ filifistrips with cassette tapes (27 min.). 

3. Discus^ the n^lowing" questions from the study guide w^th the 
* class. Add inVormatiorf as necessary. 

1. Until* the i930s who was considered responsible for the 

* economic welfare of the 1ndivi<lual? 'iihat happened to 
chrange this attitude? ' • 

following the tnidition^of ^'rugged^ ^individualism/'^ it 
. was generally believei that people through iheir own 
^ initiativej^ hard vor}: and thrift should be able to save 
^ enough * money to^^mAtj^^^ threats to ^their economic secu- 

A ^ 7*ity* People did not ^^xp^&t^t-^'^the^ government to assume 
resT^onsvbility for iridividual welfare. By the 1936s the 

• depression had "deprived millions workers of th^r 
I Jobs* With* about one. out ef four workers^ unemployed, 

there was only one place to turrw-the government* -Wei-' 
fa)ne or relief programs were set up to provifie immediate 
aid to l^he poor^ but Social ^Security was establi'shed, as a 
long-range pvogrant for the fujbure*. 



2. *.When was Social Security established, and how does it work? 

Social Security was established as a government insurance 
program in I93S* Originally it was intended to provide a 
ygiipptementary income to j^etired wooers y ' and retirement 
benefits are still a major part of €ke program. A^special 
payroll tax (Federal InsidxLnce Contribution^ Act, or FICAh 
pays .for benefits. A percentage of each covered worker's 
pay is withheld and put in a tru^t fund or reserve. Employ-- 
ers are required ^to match the '^contributions'^ paid by^th^ir 
workers. At age sixty^five retired workers begin to receive 
• monthly benefits for the rest of their lives. In the event 
of a worker's^ or retiree's death, benefits are pai,d to .the 
'Worker's spouse and dependent children.. Workers may choose 
to retire at ^age sixty-^two and receive lower monthly bene*- 
fits. Monthly benefits may also be paid earlier if a worker 
becomes disabled* SinS^"\ihe first Social Security benefit 
check was received in ^ 194b\J£pcial Security has paid out 



abouiT one trillion dollars t 
lions of retired, piidowed, 
people. 



enefits to hundreds of mil-- 
orphaned, sick and disabled 



3. How can individuals know what Social Security costs them and 
' what^they can expect; irr benefits? 

An account of Social Security payments is maintained fox^^^ 
"each individual, so that when the worker retires it will be 
possible to determine how much money the worker will 
' receive. The monthly benefits are based partly on average 

earnings over the highest fiv^ years^ paid in. The worker's^ 
pay check indicates how much is withheld,\and a worker may 
keep personal records of these* withholding's, keeping in mind 
that the employer's contribution is supposed to be equal to 
what is .withheld from pay^ At any time a worker may request 
information from the Social Security ^Administration about 
the status of his or her account* ^There are over 1300 
regional. Social Security offices throughout the country that 
cart provide up^to-^date information on benefits* 

. 4, - How secure is the Social. Security. System finaflcially? What 
has happened in recent decades to affect Social Security 
finances,? * , ^ - 
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, V^en Con^v'Bss stt up the prpgvam in 1935 it was Assured 
thixt oufiyent revenues from FJCA anfi interest on the^\b^st 
fimd would cover the cost of - penefits. ^e reserves 
* ' ' ji)ould\^e u^ed only to- meet' special needs created by a 
; re^cqssion or depression. By 1960 it wa^ plarin^that the 
. . reserves would he equivalent to two years ^benefits pay- 
.merits* However, Jby the 1970s Ht become necessary to 
start using soA^ of the reserves to meet obligations, and 
' it ikzs estimated that the progif*am would be in^^bt^bji the 
• 1990s.. ^SeverM factors accoimt for the"^ strain on ^ocial^ 
Security. ^ At first only commercial and yviust7*ial 
^workers Were covered, ^ but today over ,90 percent of dll^ 
^workers ar^ included^ Thus, many are receiving benefits 
who have not contributed during their entire work if ears. 
-Increased life expectancy^ has more workers ' liv%ng to 
retirement and receiving ^^^nef its over a longer period of 
time, ikipid inflation Tm^ caused monthly^ benefit pay^ 
*' ments to increase,* and^ by law benefits now increase with 
*' , each riisei ih^the^ cost of Viving index. New programs 
ad^ed to Social Security have sharply increasSXexpendi- 
tur'^es. Total/ annual benef'^t. payments have al^ clifhbed 
^due to theorising mmb'er'of wo^cers 'choosing' to retire at. 
Y ^ age sixty-^^i^ instead of^isiqd^^ In ah effort to ' 

^ avert bankruptcy. Congress hgmK^t up' a schedule* for 
increasing FICA taxes oi}er %}ie^ext several years. This 
' is expected ^to keep SbaiaV Seowrity pacing for itself for 
some ^years. to come, but it qlso* meoAs that younger 
generatidhs witl b€m>aying heavily to -support a growing 
jolder population of Wen^ficiari^0i 



t 

i 



' 4. Distribute copies of Handout #5-2: "Social Security- • •What 
^ wnn ^ou Pay? 'What WIlV^You Get?" \ jO 

* So * * # * 

* $• Review the^Jia^dbyt, explaining ^the 'assignments Students 

^ should complete It' 1n class* Provide help as needed* Stu^, 

V \ dent^pan'^^use the^ back of the handout to ;show how they solved ' 

* *^he problem/ ^ • n ^ 

* ^ 6, Collect the completed asslgnmejit.s* 



5-4 

41 



V 



Guidelines ,day 3: 



^7.'. Demonstrate (or ask' a s'Cuderrt to demonstrate) on the chalk- 
board how to complete the a§si^nment ^rfone in- clans' on day 2. 
Respond to ^n|i questions. 'students ma^have abou| the mathe- 
matical process^ The. solutions are as Tows: 

. Probigm 1 : The amount paid in 1987 warn $3,000 -and increased 
by $200 each year for the next forty-one years. Thus his 
, contvihutiip^n-^-'i^^ year 2029 will be $11,200 fOO. 



$3,000 + ("$200) (41) = $11,200 



Problem 2 ; His lowest contribution^ in the year 1987 was 
$3,000* His highest cont^butipn in the year 2029 was 
$ll,2Pfi.9 Thus his average annual contribution was $7,100. 

^ $3,000 -h $11,20Q = $7,100 ^ 

Problem 3 : His total contri'butipn between 1987 and 2029 
will be f.orty-iwo times his average annual contribution, or 
$298,200t , * • ' ^ A 



42 X $7,100 = $298,^0 



Problem* 4: 



_ Single share maximum 'benefits over fourteen 

^years will amount to $1,328;42S '40. Calculators are heeded, 
for proof' I , • , . - .' _ 



Year 
*■ Year 

Year' 

Year 
. Year 

Year 

^ear 7 

Year 8 

'■year 11 
Year 1'2 
Year 13 
Year 14 



68, 364 

68., 364- ■ 
, 71, 782.2 
' 7S',371'31 

29.139.87 

83,096.86 



87,251.70 
5l,614.2t + 
96,1-94-^99 + 
101,004.73 + 
106,054.97 + 
111,357.72 + 
116,925.61 + 
117,204.00 ^- 



+ (.-as-) (68, 364) 
+ (105) (71,78 2 . 2) 
+ Ir. 05) (7^,371.31) 
+ ( .05) (79,139.87) 
+ (-.05) (83,096.86) 
+ J .05) (87,251.70)' 
(.•05)(n,614.^ 
H.05) ( 9 $,19 4.99)- 
( .05) (101,004.73) 
(.05) (106,054.97) 
(.05) (111, 357. 72) 
(.05) (116,925.61) 
(.05)(217,204.1T0J 



68,364.00 
71,782.26 . 
75,371.31 
79,139.87 
'83,096.86 
87,251.70 
91,614.28 
96,194.99 
101,004.73 ' 
106,054.97 
111,357.72*( 
116,925.61 
117,204iO0y 
123,064.20 



Single Share Total: '= 1,328,426.40 
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ProblenK5: As couple they receive one and one half limes 
toi^l^~rnSxirmm benefits for fourteen years, and after his 
deaph his widtw recjsives single share benefits ,for four 
years. ' ' . 

' f ■ . ' • V 

(1 1/2) (1,328,426.40) -f (single share benefits years 15-18) = 
.$1,992,639.60 



Year IS: 123,064.2 -h ( .05) (123,064.2) = 129,217.41 

Year 16: 129,217.41+ ( .05) (129,21^.41) = ' 135,678.28 

Year 17: 135,678 .28 +( .05) (135,678 .28) = 142,462.19 

Year 18: 142,462.19 +( .05) (142,462.19) = 149,585.30 

^ 

Total: • $iS6,9 



$l,992l639l60 -f-- $566,943.18 = $2,549,582^0 



8. Discuss the following questions: 



Question 1 : Is Social Security a good ih^^e^tment for ^he 
typical worker: - ' 

The solution shows that a "typical worker" c6nt7*ihuting ^ 
for forty^two years beginnijig in 1987^ could expect to pay 
$298,200 into the system. Given average , life expectancy, 
he and his wife would receive total benefits amounting to 
$2,549,582^80, or approximately eight and' one half times ^ 
the ^amount paid in^, 

QuesJiion 2 : Should workers be required by the government to 
pa5^^or Sociarl Security if tliey don't want to invest their 
earnings. in this <^y? ' / ' 

The answer is aTnUfttei^ of opinion^ and responses will vary. 
If students don't bring it up, point out that under a volun- 
tary ^system, many pegple micfht ^ not save for ^retirement at 

^all^ In that case society ^might be burdened with large num^^ 
bers of^lderly people ijho have nd income or savings, and 

^society would have to rely on families, public as$istanceor 
welfape^r Remind students also that employers have.^to cjpit-ri-, 
bute' to the system an amount equal to the .contributions of 
employees, ^making the real total FICA contributions to Social 

. Security double thosa computed in problems 1^3 for £he 
worker. - ' . 
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Question 3 : What- would happen to Social Security if the 
^ system* were made voluntary? ^ ' 

If the sybt&n were made volimtavy \t *woulji probably soon be 
deep in aebt.f^ go bankrupt* The "pay-^as-you'-go" principVe 
means phap-, ai' any given time, there^is sufficient^ money 
'coming in ^ from workers to pay benefits to those who are 
'retired.^ ^ If the number of people paying w^ substantially 
reduced, the Social Security System would not be able to meet 
its 'obligations to those already entitled to%enefits. This 
^ would be especially true in a time' of rising life expectancy 
and inflation when the number of beneficiaries and amount of 
benefitiAk^e rising* • 

; : - ^ 



if 
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' handout #5*^1: discussion Guide for "SociaT Secfurlty System" 

' : ; ' 8 / 

r * 

i 

Fami3iarize yourself with the following questions. Keep them in mind 
as you view the filmstrips and listen to the recordings^- The questions will* 
be discussed following the filmstrips* 

1* Until the 1930s, who was considered responsible for the 
economic welfare of the f ndi vidual?\ What happened to change 
this ^attitude? 

2. When was the Social Security System es|gblished, and how does 
'it work? ^ ' . ' , 



How can individuals know what Social Security costs them and 
what they can expect in benefits? 



4. How secure is the Social Security System financially? What 
has happened* in recent decades to affect Social Security 

' ■ / 

finances? • ' ' . ♦ 



s 
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Handout #5-2: Soc'ial Security. . .What WilJ You Pay? What Will You Get? 

' ■ ' ' ■ ' * "5 \ 

Many workers who must pay'^Social Security taxes wonder whether the 

^ '/ 

system really pays off,.^ wm'^they ever receive as much from 'Social Security 

If , 

as they paid in PICA withholding taxes week after week, year after year, 
throughout their working careers? Of course since no one can' predict h 
Ipng workers will live or^hether they might become disabled, there, is no 
way to ans:wer the question^- for a specific individual. However, it is 



possible to make some realistic assumptions about'Social Security costs and 
benefits based on-^ypical" situations. 

Let*s take the situation of a married man who, starting in the year 

r 

JL987 when he is twenty-three yea^rs old^ works at jobs covered by Social 
SecuriJ^y until his retirement at age sixty-five in the year 2029. He earns 
a fairly high income, paying "the maxiimjm contribution in PICA taxes* His 
wife does not fwork at a job covere^ by Social Security and payj. no PICA 
contributttfn. Assuming th^t he and his wife have abnormal life expectancy, 
'win Social Security pay-off for them? ^ , - " 

Using the following data, 'solve the problems listed below. - 
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Hapdout #5-2, p. 2 



Data needed: 



1. He pays PICA taxes for 42 y^rs. 



2.* His total FlCi^payments in the 'first^ year (1987) are $3,000. 

3v ^is PICA; payments Increase by $2Q0 .^nnually over the next 41 
' years until the year ,2029, 

4. H§, retires In the year 2029 and l^es for 14 -years beyond 
retirement. , ' 

5. His wife lives 4 more years after he dits (or 18 years after 
his 'retirement). * . 

6. The nvaximum retirement benefit in the first year of his 
retire>i6nt^(2029) is $68,364. 

7. After the first year, benefits increase 5% annually. 

8. ' As a married couple, he and hi^-wife ar»e entitled to' 1-1/2 

times the maximum benefit- -After vhi5 death, his widow 
receives 'a single benefit share. 



Problems: 

1. How much will he contribute^ to Social Security in the year 
2029?, {This will be the greatest yearly contributioji he will 

' make.) 

2. Using the least and greatest contribution made,* find the 
average annual contribution 'he will make during j^is working 
career* 

3. Using the averse contribution, 'compute the total contribu- 
tions paid be^tween 1987 and ?p29. 

-» • . ' . 

4. What are the total maximum benefits {single share) Social 
Security wl-ll p^y to hun during his retirement? (Use a cal- 
culator. ) ' , ' ' 

5. What. are the total Tene fits that will be piid to him and his 
wife? • {Note that as a couple they will redeive/1-1/2 times 
the maximum benefit, ^-bu't after his' dee^^th his widow will 
receive a sjngle benefit share.)* 
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/lCTNlTY6:eSTIM/lTmG SOCML SGCURITY. 

experiDiTURes 

Overview ; 

Studeftts view and discuss, a films trip explaining what Social Security 
i^and how the system , operates. They then estimate from a graph the size of 
the "over sixty-five" population in the United States in 1978, and combine 
this information with other data to compute the Social Security expenditures^ 
far that year. Finally the students discuss why Social Security expendi- 
tures are ^n the rise and are T^kely to continue to increase. 

Objectives: 

At the conclusion of this activity students will be able to: 
• 1. Explain what Social Security is and how the system operates'.^ 

2. Estimate from a graph the s^ize of the "over sixty-five" .popu- 
, lation in a given year* " ^ 

3. Use data to estimate total ^expenditures for Social Security 
benefits in a given year* 

4 Give reason? why Social Security expenditures ^re; rapidly 
increasing. 



Materials needed : 

For each student: 

a. Handout #6-1: "Discussion Guide for 'Social' Security System'" 

b. ' Handout #6-^: " "Population of the United States Over and Under 

Sixty-five Years CTld" 

c. Handout #6-3: "/Assignment on Social Security Expenditures" 
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For the teacher: 



a. Fllmstrips with cassette tapes, "Social Security System." An 
Associated Press special report. Z filmstrips with cassettes 
and study guides, ^ilable from PKentice Hall Media, 150 
. White Plains Road, Tarrytown, New York 10591. 



■ b. Filmstrip projector and screen , 

c. ^ Cassette tape recorder ' ■ 

^ d. Transparency copy of Handout #6-2 

e. Overhead projector 

Advance prepara^tion : , 

Make Copies of Handouts #6-^, #6-2 and #6-3/ . . ' _ - 

Obtain filmsti)ips and cassettes. Preview them and set up for 4^1, 

Prepare transparjpcy copy of Handout #6-3. Set up. overhead orojecto 
for days 1 and 2, ^ 

* 

Estimated teaeliing time : 

2 class periods * ^ * 

Guidelines, day 1 : 

1. .Distribute copies of Handout #6-1, "Discussion Guide for 
' Social ^curity System. * " 

2. Project the filmstrips with cassette tapes, 

3. Discuss the"^ foll^owing questions from the Study guide with the 
class. ' , , 

1, Until *the 1930s who was .consid.ered responsible for the 
economic. welfare of the Individual? 

following the tradition of ' "rugged individualism, " it 
was gejnerally ^ believed that people throht0i their own 
initiative, hard work and i^rift should he able to save 
enough money to meet all threats to their ecpnomic. secur- . . 

\ity* People did not expect the government to a^ame 



responsibility for individual welfare'* By the 1930s the 
depression hid deprived millions of workers of their Jobs* 
With abdut one out of four workers unemptoyedj there ^ was 
only one place to turn — the government • Welfare or relief 
progyKons .were' set up to provide immediate aid to the poor, 
but Social Sepurity was established as a long-range program 
for the future • * ' , 

2. When was Social Security established, and hov^does it work? 

• Social^ Security was established as a government insurance 
program in lSfZS. Originally it was intended to provide a 
supplementizry income to retired workers^ and retirement 
benefits are still a major part of the program. A special 
payroll tax (Federal Insurance Contr^ibutions Act, or PICA) 
pays for benefits* A percentage of each covered worker's 
pay is withheld and put in a trust fund or reserve* Employ*- 
ers are required to match the/ "contributions" paid by their 
woricers. At\^ge sixty-five rjktired workers begin to receive 
monthly benefits for the re0t of their lives* In the event 
of a worker's or retiree's death, benefits are paid to the 
worker's spouse and dependent children. Workers may choose 
to retire at*^ age sixty-two and receive lower monthly bene-- 

_ fits* Monthly benefits may also be paid earlier if a worker 
becomes disabled* Since the first Social Security benefit 
check was received in ^ ^340, Social Security has paid out ^ 
• about one' iii^lion dollars in benefits to hundreds of ml-" 
lions of retired^ wijdowed^ orphaned^ sich ahd disabled 
people. ; ^ , 

3. How can individuals know what Social Security^costs them and 
what th^y can expect in benefits? 

An account, of Social Security payments is maintained for 
.each individual, so that when Hie worker retires it wil\ he 
possible to determine how much money the worker will 
receive. .The monthly bene f its * are based partly on average 
earnings "over the highest five years paid in* The worker^ s 
' pay check %ndicates how much is withheld, and a worker may 
keep personal records of these withholdi^ngsy keeping in mind 
that the employer's contribution is supposed to be equal to 
what is ^withhild from pay* *Ai any time a worker may request 
information from' the Social Security \_^djrn,j^ about 
' the status of his or her accounts There are over 1300 
/Regional Social '"Security offices throughout the country that 
can provide up^to^date infor^nat,ion on benefits* 



m 
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4. How secure is the/ Social Security System finjncially? 
$ What has happened in recent decades to affect 'Social 
^ Security finances? 

Vher^ 'Congrese se-b up ihe program in 1935 it was assured 
that current revenues from FICA and interest on the trust 
fund would cover the cost of benefits* The reserves 
WOuUi he used only to meet special needs created by a 
vecesswri or depression. By 1960 if was planned .that the 
reserves would be eqtttVatent ^to two years' benefits pay-- 
^rnntSf However, 'bjf the 1970s it became necessary to 
start using some of the* reserves to meet obligations, and 
it was estimated that the prografn would be in debt by the 
1990 s. Several factors adcount for the strain on Social 
Security. * At first only commerc^l and industrial 
workers 'were covered, but today over 90 percent of all 
workers^ are included. Thus, many ar^* receiving benefits 
who have not contributed during their entire work years. 
Increased li^fe expectancy has meant more workers living 
to retirement and receiving Jpenefits ov^y a longer period 
of time. Rapid inflation has caused monthly benefit pay- 
^^ments to in^ease, and by law benefits now increase with 
each 7*ise in^ the cost of living index. Nei^ programs 
added to Social Securitxf have sharply increased expendi-^ 
tures. Total annual benefit payments have also climbed 
due to the rising number of workers choosing to retire , at 
age sixty-two instead 'of sixty-five. In an effort to 
avert bcmkruptcy Congress^ has set up a schedule for in- 
creasing FICA taxes over the next several years. This is 
expected to keep Social Security paying for itself for 
some years to come,- but it also means that younger gener- 
ations will be paying' heavily to support a growing older 
population of beneficiaries. . ^ 



Distribute copies of^jMandout #6-2, "Population of the United 
States Over and Unde^ Sixty-five Years Old" and Handout #6-3, 
Assignment on Social Security Expenditures for 1978 - 

Project transparency copy of Handout #6-2, and check that all 
students know-how to read it- • v\ 

Explain the assignment or* Handout -#6-3.* (If the assignment 
is done in class Instead of as homewo-rk, help individual 
students as needed.)" - - 
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Guidelines , day 2: ' ' ' ^ , ' ' <^ 

7. Collect the assignments. • . . , ' ' . " 

8. Project the transparency of Handout #6-2"^^ "Population of the 
" United States Over^^and Under Sixty-Five Years Old-". > 

9. Demonstrate (or ask the students to- dfemonstrate) how to solvd 
the problem- Steps to solution are: ' ' 

• • ^ \ 

a* Fopulatian over sixty^-five in 1978 Was ^ approximately 26 

million (/6 x W^')* Note phat the figure 26 million is 

v/ only approximate since it^^ik derived hy^ sight - from ^ a 

,\ graph curve* Students may come up with a lightly dif- 

--^ /ferent nymher whtch\ would make some difference in the* , 

outcome.' The solution should he accepted if the-correct 

' process is used and the answers are reasonably close ^o 

• . thdse given helow^ * 

b. Numh&r eligible for 'retirement benefits 
.95 X S6 X 10^ 24*7 X 10^ 

. ' C- Monthly ^ocial Security outlay for retirement benefits - \ •* 
24.7 X 10^ X $148 ?= $3*6556 x 10^ 

* 

d* Social Security outlay for 1978 - - ^ " i * 

12 X 3*6556 X 10^ = H3\9 x 10^ or $43*9 billion.^ 

10. TaJce time to answer questions and be^ sure ^t>atlill students' 
^understand how to solve the problem, ' ' . ' 

11- Briefly dijs^Hiss the following questions: • / ' 

1- According to the graph, ^hat can be expected to happen to 
i Social Security, expenditures in the future? ^ • ; ' 

Since the graph prcrjects a constant increase in^the Ojbe^ ^ 
^ - sixty-- five population to 'the year 2000, it -can h^ expec- 
ted hhat Expenditures will continue to rise annually^ ^ . ■ 

2. What will happen to SocS-al Security expenditures if 
inflation continues? * 



Sinee retirement benefits are increased with every rise 
in the cost of living in^c:, it follows that^ overall 
expenditures* i>ill continue to rise as long as -inflation 
continues* ' 
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Handout #6-1; D.lscussion Guide for "Sociafi Securiity System" |[ ^ 



Familiarize yourself with the following questions* Keep them in mind 
as you view the filmstrips and listen to the. recordings. The questions will 



be discussed following the filmstrips, 



1. Until the 1930s, who was considered responsible for the -economic 
welfare of the individual?^ What happened to cringe this attitude'? 



2* When was the Social Security System* established!, and how jdoes it 
work? . - ^ . ^ 

3. How can individuals know what Social Security costs, themf and what 
they can expect In benefits? i \ . 

4, J How secure .Is, the Social Security sfystem financially? Wj;iat has ^ 



■A 



u ^ wiappened in recent decades to affect Social Security finances? 
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Handout #6--2; Population of the United States Over and Under Sixty-five Years Old 
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^Source: The Commission on Population 'Growth and the American Future, 
DemograpHic, and Social Aspects of Population Grovifth, .(U.S. Government 
^Printing Office, *1972) pp. 52-53. ^ • 
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,..^-, -Haodott^,#£-3 : • Assignment on Social SecuritS' Expenditures for 1978 



4- ■> 



Using Handout "#6-l-, £he" §r|^ph' "Population of the United States Over' and 
Under Sixty-fiVe Years Old,'.' compute the total expenditure of Social Secur- 
ity for-retirement bejiefits in 1978. Us^the foflowing assumptions: 

1. Consider only retirement ben6fvts for people over sixty-five. 



• Assume, thait 95% of the over sixty-fi ve.populatlon «^ei ve^r^tire- 
^ment bieaijffts//', 

•. /. • > ] - ; ■ ■ ■ 

3* '^Assume that the averane ratirement benefit i $148 ^r month . 



Sljow the steps to your solution as well as your fini'l answer b^low/ 
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5.OCML SeCURITY? 



Overview: 



Students read and discuss ,a $hor"l selection describing the increasingly 
difficult problem of financing the Social Security system* They next wnite 
a computer program to estimate* Social Security revenues and^expendi tures for 
the year 1$75. In the process tijey .gain appreciation for the value of com- 
puter programming, as opposed to "paper and pencil". methods, in dealing with 
complex mathematical problems. They learn how computer progrltms can helpin'n** 
administrative planning, and they gain insight^into ihe problems faced by. 
Social. Security in meetinjj its obligations. ' . ^ a 

Objectives: 

* At the cotcTusibn 'of this activity students will able to: 

1. Use -given data to, write a computer program estimating anntral 
* revenues and expenditures. 

r ^ , ^ 

2. Cite advantages for jcomputer programs and ways in which they 
^ ' dan help administrators plan. * ^ * 

• 3. Explciin^the difficulties faced by Social Security' in meeting 

financial obligations. 

Materials needed, ' 
— ^ -p ^ ^ 

For each'- student: ' / >r ' * 

- a, ' H?indout •#7-l:\[Social Secufity--The Budget , 

: "l\c 



b. Handout #7-2 



^Handout #7-3 



.come 'Distribution for U . S-r-^kicljer^s (1975)" 
"Programming Assignment" ^ 



' . For the tpa^er: 

a. Transparency copy of Handout #7-2 

b. Overhead -projector and screen 

c. Computer ] ^ ^ 

E^C . . >, ■ • .. . 56' 




Advance preparation : ' — - 

Make copies of Handouts #7-r, #7-2 arrd #7-3 for each student. 

' Make transparency of Kandout #7-2. 

" ^ * ^ 

Set up overbad projector for ciay^'j. and 2. ; ^ , . 



Estimated teach?* ng timej 
2 class periods 



Guidelines, day 1 ! 
1. 



2, 



« 



ERIC 



Distribute copies, of Handout #7-i:7 "Social Security--The 
Budget Crunch'." Ask students to read 'the selection care- 
fully. ' \ 

Reviev their comprehension by getting verbal responses *to the ^ 
"check-up questions" at the en^. Answers: . - 

1. Why was Social Security established? 

The system was set up to provide finaflcial assistance tOl 
retired workers* Note^ tJtut it was meant to provide; only ^ 
supplemental income, not' a pension sufficient to cover ' 
all of a retired worker's financial needs'* 

2. How is the sysjtem financed? • 

Wbrkers' covered by Social Security pdy^ a percentage of 
their wages into the system, and their contribution** is 
matched by their employers. AVthough catted a contribu-^ 
tion, it is in effect a payroll tax which employees and 
employers ara required to pay* ' Moneys received are 
placed .in trust funds which draw interest which adds to 
Social Security reserves. . ' ' 

• 

3. How and when does someiine benefit from the progrant? , , 



At age sixty^five retired * workers are entitled to re-- , 
ceiive^ monthly benefits as long as they live*^ Th'ey nay 
opt to, retire at age sixty-two and receive lower *bene-^ . 
fits* If a worker or retiree dies,^ benefits *'are ^paid to 
the surviving spous'e and dependent children* 
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3. 
.4. 



5,< 



4* What are the. main factors t)ia± make it increasingly 
difficult to finance Social Secunty? 

Several f^tops^are involved, including th^ 'vising ^pev^ ' 
dentage of retired workers compared to workers paying 
into the system, inflaiion^indexed rising benefits paid 
\ to retirees and new program^ which increase administra- 
tive coats* ^ 

5. Why do some people worfy about the 'future of Social 
Security? ^ • \ - 

Continued inflatiop. and ' growing Ivfe expectancy mean 
• increased demands dn Social- Security reserves in the 
future, while a ^dining 'birthrate means fewer^ workers 
to provide revenue t6 the system*- • 

\>istribute Haqj&otit #7-2, "Income Di stribation for .U.S/. 
.Workers {1975f / . * ' - • ^ 

Project the transparency copy of Handout #7-2. and ask members 
^ofjfhe dass to-oVally interpret the graph^*; Answer stu^hts* 
•questions until ^you are sure that all students understand how 

to draw f nom the •graph' the data needed' for th^e, assignment. 

Distri'|)ute ttendout #7^-3, "Programming Assignment." Review 
the di recti ons,,/indi eating that- the assignment is to be com- 
pleted and handed in, (Set a completion date that is reason- 
able in tenm^-of student abilities and schedule for computer 
•use.) * , • . . ^ 



/ Guidelines, day 2 : , , 



J 



^6. ' Collect completed 'prt^arming' assignments from the students. 

7. Again project the transparency* copy of Handout #7-2 arid work* 
X through 'the asstgnmgnt* (or have .some students'' demonstrate how 
to work through the assignment)* ' ^ / 

. ' . ^ ' ' 

*8. Respond to students' qi^estions about the assignment, and help 
any students^ who were unable to complete the pifogram. 

9f. Conduct a follow-up discussion on the followingjiifistions: 



w9 



a.. Would it be possible to estimate the revenue and expendi- 
, tures of Social Security for a given year without a com- 
, puter prografm? 
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It would be possible but would require an immense amount 
v_ of work* 

b. What advantages would a computer program have for admin- 
istrattve planning? 

The computer program^assures speed and accuracy in deal- 
ing with complex mathematical problems which must be 
solved if administrators are to mcdie intelligent deci- 
sions and plans • Once the compu-ffar^has been programmed, 
input parameiers may be changed as needed without rework- 
ing the entire program. * / 

c. Do you think Sociaf Security revenues in 1975 were suffi- 
cient to cover expenditures? 

Responses will vary since the problem ha^s not aatiSilly 
* ^ been solved* - . . , 

10. Program the computer bifsed on programs prepared by the stu- 
dents and compute the results. The solution to be expected 
from the computer is: ^ " 

. Total . Payroll (Contribution (PICA) WithJioldinge 

= .0555 X 10^ (15.1 X 1500 + 18 x 5000' 11 x 

* 

8500 + 12.3 X I20S0 + 25.2 V 14100) 

.= 58500 (2i6^50 -h 900Q0 -h 9Z500 148215^ 355320) 

= 58500 (709685) 

= 4*1516 X 10^0 ^ $42*5 billion 

' However, since -only 90 percent of workers contribute to 
^ Social Security^ total PICA withholdings = *9 x 41*5 = $37*35 
billion* Since employer matches FTCA withholdings, income to 
Social Security = 2($37*35 billion) = $74*7 billion* 

Amou^ft^^id by Social Security for retirement benefits : 

= (*V5)(16.x 106)m8)(12} 

% 

^ $^3867*2 X 10^ ^ $4^*8672 billion 

11. Ask-Vtudents whether the ||stimated Social Sedur-ity revenues 
» fogrt975 were sufficient to comrr expenditures for retirement 

benefits. ' • 



7-4 



Er|c * • 58, 



^ The solutiori should show revenues of close to $?S billion, 
which is far moh^ than anticipated expenditures of less than^ 
~ hillion for-yettr ewent ben e f tts. , / ' ' 

12. Ask students what other factors might account for a budget 
crunch when revenues appear, to be so far in exces? of needs* 
Amon^ the factors* that m4ght^be indicated are:^ 

a. Admtmstrative^ costs: Because Social Security deals 
with millions of people and billions of dollars, it re- 
quires an army of bureaucrats tQ administer the program. 
■Offices are scattered througHoui^ the country, Payro^H^ 
. for Social Security, emptoyees, buildings and maintenance, 
utilities, equipment and other expenses amount to bul- 
lions of doltqrs in administrative costs* 

Survivors' benefits: In addition to retirees, there are 

^ J millions of spouses and depexj^m^t children who receive 

- • benefits after^ a worleer dies. ■ - 

13. Ask students what Other factors might fnfluence the financial 
picture for Social Security. Among the factors that might be 
mentioned are: ^ ' * * 

a. Changes in rates of employment: If unemployment ^ rises, 
A Social Security revenues will .decrease since fewer pay-- 
roll contributions will be received* ' 

b. Inflation: ijnder "^present law benefits are automatically 
' increased with each rise in the^ cost of living index. 

However/ payroll cdnSribui^ion^ increase only %)hen Cong-- 
rest decides to increase therfi* 

C. As life, expectancy increa$es, ^more workers' live to re- 
tirement age ^nd receiixe benefits for a longer period of 
time* A declining birthrate means proportionateV}^ fewer 
workers wilt be contribj^ting to the system to finance 
. retiremetjit fpr^a growing number of retirees. 

14. Ask students, whethe^ at' would be possible . to' constantly ad- 
just^ projected revenues ^nd exfienditues for such things as 
unemployment, in^flat-^on or^/chan^ing pge structure 'of 'the 
population. Make the pbiht thai once a computer has been 
•programmed tjo compute revenues and expenditures, new input 
parameters xan be entered rather easily to adjust the outputs 
without starting from scratch. ' ^ * 
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,In concluding the activity, discuss whether^ Social . Security 
represents' an >econoniic burden to society- Responses will 
vary, bjg; it is important that students understand that 
Social Security is not welfare. WhfOe it' may be burdensome 
to pay retirement benefits, workers have paid for these bene- 
fits throughout their working lives and are entitled to the 
benefits they 'receive. * 



J. 
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Handout #7-1; Social ^Security— The Budget Crunch 

""I : ^ ■ 2— 

% 'i 

• * - 

Soda! Security-was established in 1935 to provide a'refiilar income to- 
retired workers to supplement whatever assets they were able to accumulate 
during their w^^kihg yeirs. At first the program only provided coverage for 
workers in business and industry. Over the years the program 'has been 



expanded until now over 90 percent o 



Aall 



workers in the United Stipes are 

) 



included, 

Social .Security is a self-supporting government insurance progr^am 
financed by a special payroll tax (or'mandatory "contribxition") paid equally 
by enployer an^ employee^ For example/a^worker *in 1975 paid S.^'si of the 
first 514,100 earned into Social* Security, and the worlcer's employer paid an 
equar amount. A personal acccfunt is maintained for each. worker to keep 
track o^f amounts paid in. Payroll contributions provide the main revenue to 
finance the program, but some income is derived from interest on assets in 
Social Security trust funds. 

.Begtnning at age^ sixty-five, a retired worker is entitled to receive 
monthly benefits until death based partly^'-on the amount the worker earned 
and paidMnto the system. If a covered .worker or retiree dies, benefits are 
paid to the surviving ^spouse 'and"", dependent 'chuldrfen. A worker^ may choose to 
retire at age sixty-two and' adcept lower monthly benefits. The main expen- 
ditures from^ Social -Security are in the -form of these-"OV(J Age ancl Survivors 
Benefits.'", . . • ' ■ 
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Handout #7-1, p. 2 



In "recent years it has been more and more difficult to' finance tfje' 
program fov a variety of re*asons. One reason is that medical advances have 
increased life expectancy while birthrates have declined. Thus both the 
jrjumbers of people over sixty-five and their proportion in»the tpial popula- 
tion has been growing annual-ly. The result ^is that proportionately fewer 
.workers are paying' into . the system to support a growing percentage of 
retirees. Because of inflation, Congress has repeatedly increased the 
amount of monthly benefits, 'Now benefits are automatically increased each 
time there is a rise in the cost of Living index. 

Aaother complicating -factor is that Congress has- added new programs and 
administrative costs to Social ,3ecurity. One major program js Medicare, a 
system of medical insurance which provides benefits to the elderly, two 
others are financed ^directly by* the government, but are managed 'by the 
Social Security Administration, Medicaid provides m'edical assistance to 
needy elderly who are not otherwise covered by Social ^Security, Managing 
these programs adds to administrative costs. 

The big problem, for Social Security now and vn the future is one of 
"cash flow." wyi enough money come in each year to enable Social Security 
to continue^to meet i tT^bl igation^ to retired workers and their dependents? 
Congress has\faced this challenge by increasing both the contribution which 
workers and employers must pay and the salary bas^ from wfffch it is with-, 
held. Under current law, withholdings in 1985 will increase to 7^05% on the 
first 538,100 of iiicome.' While -this "buys time" for Social Security, it 
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5oes. not represent a Jong-range^ solution* ' Some workers wondeV whether, 
af£er years of contributing to the Ostein, the retirement mon^ Will be 
there when they need ft and whether they will get a fair return for their 
investment in Social Security. ^ , 

Check-up Questions : * > • * 
1. \lhy was Social Security established? 



2, How is the^system financed? 



3. How and when does someone-'bAjefit from the program? 



4. ^ What are the main factors that make ■ i t. increasi ngly difficult- to 

finance Social Security? , 

5. WhVdo some people worry about the future of Social Security? 



T€4CHlHG /IMD . " . 64 
l€4RmrtG 

/tDOUT /IGiriG ' . 

«<0«ITHY-TOwn€ SCHOOL 4Ct6m. HA 01750 C617) 963 -8773 . 

•7-9 



^Handout #7-3: Programming Assignment 

Write a program to estimate the^ount collected by. the,Soci.al Security 
system 1n 1975. 

Use the following assumptions, which are quite realistic: * ^ 
a. 'Approximately 90 percent of the workers |ft each wage class 
were contributors to Social Security. You may assume 'that all 
workers in a wage class earpT tile average income for that wage 
class. For. e^iaple: fiy million workers earn $1500 a year 
(see Handout #7-2). 



In 1975 the Social Security tax (PICA) deducted from a work- . 



erH wages was.5.S5 percent of th^ first 514,100 earned. 
> / 

^ c. Employers contribute amounts to Social Security that^^match the 
con^j^ributions *of each employee* 

^ In addition, have ^your 'program compute the amountyjiaid out by the 
Soci^al' Security system for Old Age i^sistance in 1975. 

AssLBTie that 95 percent of the over sixty-five year old population (of 
26 milliof^H'c^ollected an average of $148 per month* 
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Handout #7-2: ' Income Distribution for U,S/ Workers (1975) 
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